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(54) CMOS CIRCUIT 

(57)Abstract: 

PURPOSE: To provide the CMOS circuit for preventing any 
undesirable current from flowing even at the time of VDD < 
Vout with simple configuration by integrating a diode for 
proofing inverse flow into the CMOS circuit and stopping an 
inverse flow current from the output side. 
CONSTITUTION: The junction of a diode 13 for proofing 
inverse flow and an N-ch MOS transistor 14 is provided as 
an output terminal 15 by serially connecting a P-ch MOS 
transistor 12, diode 13 for proofing inverse flow and N-ch 
MOS transistor 14. Thus, any external circuit for stopping 
the inverse flow current is unnecessitated. 
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P-ch<DMOSr-5>vX$(12K j£a^E±ffl^+-K(13)fe e kt;N-chroMOSF-5>v^(14)^ig?li^Lrffi^Pflihffl^ 

^-K(13)«kN-ch(DMOSh^>y^(14)t<D^^$aj*^(15)tLfcCt^#«t^CMOSI5]SS < , 

[Shfc^lttpMl^OmiSmiESDC-DCiJV/^ 

*;ft«±<Drff£SE#f=(f#M£LfcfllS£±faP-ch^ 

[W^«3]±fBP-ch<0MOSh^yx^(12),j£jffiPlJhffly^Pt"-K(13)fc*t;N-ch(DMOSh7>v^ 
i,±tBP-ch<DMOSh7>i;x$fcN-ch<DMOSh5>^X^ 

[0O01] 

*CMOS[sliSicwr5t.fl)-efc«). 

[0002] 

[C£*0)ttW]tt*<0CMOS[5lS&l±, 07<D (a)lC^-r^P-bX«it(P-chffll|<D^.)^*,,ia7(D(b)lC^-rif(l|olSS(P-chl|i] 
0) W .fcfcy . 070 (c) IC^CMOS@8&(P-ch$|£N- ^ 

[0003] 

[^B^A<»*L*?i:-r'5.8S8i]L^L.I2l7©(c)a)CMOSEI^[ci3tx-c. 

• VDD< Vouttfcofcit^ Vout->Di1 — VDD<7)&Sl,X''£$U}<%tiXXL&0 

£C.hA<&y,VDD<VoutA<JS:a?-£milllflfi^^^ felTlftlfl-T-So 
[OOO4]08(D(a)IC^t-*5l=, 0K±(*<7);SS^**lS^t-*fcAIC^LSIIC«|&LTI,^m^^iK*tt»l=L> 
[CON/OFFSI+ai&^smii^-h/^V^^^ft^-K^ 

• VDD2=ONtf>£*VDD1 =OFF(=0V) (=f -Sts 
VDD2— Rp— IC1 ffl*8:<Dfc»Di1 — VDD1 <=0V) 

46, lC2lcHfimiffi#3SftTL£5RmttAt£i:5. 

[0O05]C<75F o 1jliS»*r*fcWlc s E8<0(b)l=^-rj:5lcVDDiaci<7)fffllcy-1'^— KDia£ffiAU VDD2fli|fre>3iEALT<-5 
m3iE$^ i£#-f ^—KKa-CIHJhf*. C<7> y-f *-KDia£ ffi A"T Si:. 

■ IC1 0>Ji#»ftB#f-fcl,NT(VDD1 =ON) . IC1 -5®jSSEEA^-^-KDia<7)SBERTVFfc*ltlgT-r<5f=i6. IC1 05 

[0006] ■ y^-KDia<D»f£Ifp15 n a 0 ^»A<lg^ 0 

1380) (c) IC*-r<fe5l=VDD1 irlCI (DWICFET S W$*¥ AU VDD1 ©S^OFFtHBtlCFET^OFFlC^CtT?, VDD2ffifl 
A^jJSALT<SS3SE*PIit^. C(DFET SW£ff A^-Si:, 

■ IC1 OJJIftSSftKHcfclvc (VDD1 =ON) „ IC1 |C«*&-r-5^3SmJIA<FET-SW<7)ON»St»f£(t«Tf -Sfctf) . IC1 flJSjflF 
[0007] ■ FET SW(0»fc*ltffl5 0 D 0 ^»*<lgjli,. 

#SBB.St*. Cfte><7>Rgia£IB2fe-r CMOS[slS&Ici£SfER&ihffl0^-<^-K*f^yji^-. ffl*fl9fr£OTi£3Sm3?E£Pi.itLTffi 
[0008] 

[SSS:«*ri>fctocD^s]iaui32fc*u:ia3£fflur»s$«*t'*fc«)CD#»^SiB^-rs. an E2fc«fcy:ig3icfctNr> p 

-chOMOSh^y^^li.P-chroMOS-CfltfiltLfch^^A^-C**^. 
[0009]i^llitffl*Y:*--Kl3l*,VDD<Voutifcofci#l^ 

[0010]DC-DC3>/<— S'19l*.IggiESjl$#II'r-5 : fe.05r-*6-SoA*/NV7r16(*. i£»Iitffl#^*— Kl3£SKLfcCMO 

SlHl»-Cfe-So 

[0011] 

[ftffl]**B.8I*> 01IC55tf-J;-5[=, P-ch<0MOSh7>i?X4H2 > j£3f[|!a±ffl^'f^-— Kl3fc\fctfN-ch(0MOSH7>i>X*14 

£i£?iJI£iaLTj£,Wt±ffl^*-Ki3a«j-ch^ 

<Vout^ortm?tA^tb*4g15[Cj353iSt-.Smj3it^PlJh-r^«fcaicL-Cl,^o 

[0012]*fc,Bl2lC^f <tai=, ^g?A^<DmmS)E^DC-DCa>/\*-$19|r<feoTj£mihffl^^--K13(D«I^rrS]?|(EK 

[0013]*fc > E3lC^ < fcaiC,P-chOMOSh J 5Vi5X^12, j£atPlJhffl^-<^-— hM3fc\fctfN-ch(DMOSH51/i;x*14£l£ 

*J&ffiLTj£Motffl^*-Kl3<tN-chro^ 

P-ch<7>MOSh7>yX*12,hN-ch(&MOSr^:>^ 

[0014]t£oT, CMOS@8ICj£jffiP£jbffl<a#^-Kl3£tty2 ! <^ 

[0015] 

[3S&<m&l::.El*^06£^T**BJJOTftj£fc^ 
[OO16]01<D(a)l**:to^Xftjt(Wffi0)£^?%Cftli.NMW^^^ 
Plibffl*V *-Kl 3* KSSLfcfi* 

[OO17]01<D(b)li.3HI[e]|&£;F*\, C*U£. EI1<D(a)(D^ , P-bXfl|jIa)9P«iHl»$*fo CIC-elt.P-chWMOSh^-^X 
*1 2^f . 01 ©(c) tt. CMOStil *S<D^ffi[ellS$nTf . 01 (D(a)ro^ > P-tlXfltit<0^ffillI^T'fc5P-ch<7)MOSh 

5>vX^12t>*»lJhffl^^-Kl3 > fc < fe0:N-ch<DMOSh5^X4'14^i£?iJ^U iSSSPflJhffl^'l'^— h*13i:N-ch(D 
MOSh^>i>x$i 4<trol£iajS£ffl:fc$i £U p-c^^ 

aicLTA^JiStLTim^/^rll-C-fc-S. JU±OT01<7)(a), (bh (c)<O03o#OTfB^fi**vWFtS££-*-o 
[0O18] 

VDD:P-ch0)MOSh5Vi>X£(D®3S 
D % Drain : r-W > 
GsGate:y— h 
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S, Sorco: V— X 

Dil , Di2, Di3:^:*-— K(P-ch©MOSK7>vX$12, N-ch©MOSh?v*.$©3?±? , -(';*-— K) 
Di4 :**WI=«*aSltlBJhffl^*-K 
VSS : N-ch(DMOSH?>i?;**<DSifil 

jyjb©<fc5lc, ffiaEfflJhffly-f^-Kl 3T?ft*Di4^ H^OttlSlCiffl^^fcCtlC^y. ffi*4il 5(DmEVoutA<VDD<fcy=tS<fe 
ofctLTt, S»Di4K«fcoTPlat£;K, P-chOMOSh?>^^1 2lcig*m3iEA<3!I:h,*;:i:7!)<«Kfcy, ffiW&fl|jiK-e*?tttt 

[001 9]02I4, **BJOSag^£E«iJ**1-o Ctttt, 01 ©(c) »»BjtJH$r-f:*-- Kl 3***a^Ctl=J:*, 

ttasah 5a>tiiA«Evout*<c©i£3ttiajhffl$r-<^— ki 3©m*iRj«BE»T»fc*(+««f4©i», c©«<fcofcSE#*:i+S;S 

WEVDD£j|JE, <SI*.l4VDD+0. 7VT-StCD-r?*)-5. C©DC-DC=3>/\— $1 9*tJltTa»3!EffiJtffl* , -l':f--Kl 3©gffie$T 

#t£l*#flE*4CilC<fcy.j|AMt±,0*©ttiAA^^ 

JtffldT-f*— Ki3<D«tl^«6(0CMOSia»i:IB»(DWtti:«:*. 

[002010314, **pj©(tffl«^-r. cfti*, ei <D(c)(D*^oai*/^7Ti 1 otu^jigi st, 01 oMfrbsmmitm 

¥4*— Kl 3-Cfc-SDi4*^<Lfc A*/^?T1 6©A*Siel 7i*ftttLfc3R*|p)ttA«;7Tl 8-efe-5<, C<0 55^1*3 8 
14, LSiWAAial-lfttta. 

[0021 ]Jil-t<D<kaiC. 01 ©(c)©**B£|C«.&tii:fc/\*-y:77l 1 <t, ifiaERlJtffly-f*-— K1 3©»^A*I/^:7t1 6t*««Lfc 
3K*Hltt/<9»7Tl 6*, LSI±«)«#«)Aia*a8l=E«'r'5CtlC«fcy, *VSP©«ttVoutA<m*/^v7r1 1 ©*5HWEVDDJ:y* 

tffcl*. CHlCfcy, ^©LSI©ttWI=i»3ft«3K*l»it**0I&*Rltfcy, VoutfttVDD*y«ft<&&&l%£?l=*^Btt«1?tt 

[0022]*lc,**Wlc««Bl©(a)©^a-bXfl|jS*iljfr*-*^il*» l24frC>I26£ffl^-c#*il::8JiB.I!-*--5. CCT*I4, CMOS 
0!&©Mai::(4«o*©tUt#Sfcj&<***<, CCTM4, 1K?XhU— MCN&Stija^tJHlfeAtt ©-fll***. C©«l=, PM"* 
K ^>"7x^*5CT?*>oT*.ra«l=l6SRr<l6T?jE.*. CCT?, 04fc\fcti;05©(1 )*^(1 1 )l=JwCtttt*:h.*«*- 
I*, 06©(1 ) *n& (1 1 )l=*h.€:h.»JfcL-Cl*6. 

[0023]|S4l::fel^T, (1)1*, NS Si^ffilCMibtt^JKBE-T* (06©(1 )#8B). (2)14, rtj*'/tt-=>{f(mi)«. C*V 
14, 12)6©(2)lc*-r<fc5lc, iHb«±lCP«5x;u©1l[lg|i:<t*/<*— >*»*-r*. 

[0024](3)tt»P'7x;U^|MfcK— ^(»»)/ttlk-r«.C*ll*, H6©(3)l=*-r«fc5l=W^— =£/?$h.fe?a|-hU9Xh* I ?a 

*hU*i?XM*3lsqF-#IB«*©/<*— >*»fi£Lfcft,7*hUi>^h©M?L«P©S'lbK*x-y^>^-c|»y|tfe#,BB7L-r-5. 
[0O26] (5) (4, r^-juKK-fb C*vl4, 136© (5)lc«-r«fcai=, 7*hUi?xhME56», =i/^*#tfc!MbBl«-7X^r=» 
Sa-7J*lWbB*aftttf::KjftStt«. 

[00271(6)14, y-h»1biy-h©»«*mj:3.cHl4,ia6©(6)lc«t-*5«c,^x^tLrffifflLfcS^bRt*©T©il<b 

«*x^:/yi=*yi**u«fci=*M^m^bK*»<^^ 

*l=iR^#«©y<*-x:^ira«fc*&T^-h««£BlS*-*. 

[0028](7)I4, NffiflJt, PtttKV— X, KU-f>©»*)-r*. C*tl4, 06©(7)C:;rr«fc5l=, P^x;HKJ5£i:^«^it?P^x 
;MSigf(C*,£>A<N-ch MOS Tr)l=l4N^^iS5j!fi5As!fei*$-, P^x^fglgEJUM- (C*L&jb<P-ch MOS Tr)l=l*P»T*t»(BJM*) 

[OO29]05l=fcl\T, (8)14, P-ch MOS Tr©V— Xfi«l=Hr=NS!^««!lK— C*tl4, 06© (8)1::* I"*? 

IC P-ch MOSTHRj©Pl!faije©-*lc(C*6)$V— Xfflli-T-5). P'Jx^Ugfitirigtt^iST?, Ni>:F$i6B!i(Asfci:)£'i';i->, J £ 

[0030](9)l4»SMifc«UK©JBJdi£fTfc3. Ohl4, 06©(9)l-*-r«fc3l=,-hlcfl[l^«iR$CVDStJ=«fcy«»-r*. (10)14, 
=j>$?h-*— Jlw<*— (Hfl.)-*-*. =.*vl4, @6©(10)l=*-r«fc-5lc:, BMOSTrffiV- X, KU-fiW=*«EH*littf -5 
3R^»»©/<*-x>ytp«|©^-C3i/^h.7h-;i,$Mfl.-r*. 

[0031 3d i )i4, mm-m&/**—-Z'tf£nteoo =*u±» 06©<i i )ic^-r«fcaic, ^x/s— affiicr^s-^A^^ro^ja^ 

[0032]ja±©XfllC<ky, 01 ©(a) P-ch©MOS Tri:, N-ch©MOS Tr<tA<S!ljt-l?#fcCi: <!:&•&. 
[0033] 

[«BJ©SfjS])il±l«B^LfcJ;5l-, *fEBJI=ck4xl4, CMOS[slg&lc^3iE|»±ffl©y^— Kl3$f^ya^, tB*«']A'»b©3£3Smg!E 
mitLTffimk«J*^VDD<Vout£fcoTt3EfilrM©m^ C*l?>l=«ky, 
SSf^*>— -y>X±, VDD<Vouti&oT*;fc*:bJ6:i^fc«>, H^(s]SSlc<fc§iS5S^iS^Plit^i)^Sl5|5lgS7!)<^S<!:^-5<!:ftlc, i£ 
3iEmj3S*3!E$^t^ltiLfc*^© SKaStt A<^i*y , ffiI+B#©fM@A<**Sl::|lSfc**v&„ 

[01 ]*#EBJ<Dlf SfltfitE-CfcS. 
[02]*5EBJ(Dm3S^IEC)r-fc?> <> 
[03]*|fi|B^©jJ;ffl^|T?fc4. 

[04]*f|B^(DCMOSiISS©$Jf jf^P-feXSftB^0(-5-© 1 ) T'*>-5o 
[05]**BJ©CMOSl2l8S©Mjt^ , D-feXlttBBI2(-t(D2)1?*>-5. 

[06]*fEB^©cMOsialSS©SJjt^'p-trxiftB^iir-3&-5 <> 

[07]tt*fttB©8JtB^0-C-*«.„ 

[08]ft*&ffiCDFp1H£KBJg]T'fe3. 

[^©g&BJ] 

11 :tid*/^T 

1 2 : P-ch©MOS H5>iJ*.£ 

13:it3(EPIihffly-<^--K 

1 4 : N- ch©MOS Y=5^*J>7.$ 

15:tB*SS 

16:A*/^v7t 

17:A*3i 

ISijS^lfiJtt/^T' 
19:DC— DC3>/<— ^ 
[01] 
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; vss 
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[07] 

Sorce Gate DraW vddcbbo 

\ -L / 
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